Thyrotropin stimulates progesterone secretion by luteal cells by activation of the cAMP/protein kinase A signaling system: a potential involvement of protein kinase C.
Although the corpus luteum (CL) is not known as a target tissue for thyrotropin (TSH), this hormone increases progesterone production by porcine luteal cells cultured in vitro. In this study we investigated the optimal conditions for TSH-stimulated progesterone secretion as well as the involvement of protein kinase A (PKA) and protein kinase C (PKC) in the mechanism of TSH action on porcine luteal cells. To study the PKA and PKC signaling mechanisms, luteal cells collected from mature CL were incubated with the inhibitor of PKA and potent activators of both kinases: PKA-forskolin and PKC-phorbol ester 12-myriistate-13-acetate (PMA). The PKA inhibitor totally suppressed progesterone production in TSH alone, forskolin alone and in TSH plus forskolin-stimulated luteal cells. Forskolin increased basal (P < 0.05) and TSH-stimulated (P < 0.05) progesterone secretion and cAMP accumulation (P < 0.05). Forskolin and PMA added together to control (non-TSH-treated) luteal cells had an additive effect on progesterone production. In TSH-treated cells, the effect of PMA was statistically significant but did not show an additive effect with forskolin. Further PMA did not affect cAMP accumulation in control and TSH-treated luteal cells. Treatment of control and TSH-treated luteal cells with forskolin and PMA together showed the same increase in cAMP accumulation as with forskolin alone. This is the first demonstration that TSH acts on luteal cell steroidogenesis by activation of the cAMP/PKA second messenger system and also that the PKC signaling pathway may be involved in luteal TSH action on the corpus luteum.